154	CHOCOLATE
With chocolate to which starch or flour has been added, since only a small
part (usually 1-2%) of the starch present consists of that contained in the cacao,
the quantity of the starch or flour added may often be determined sufficiently
approximately from, the starch content. When ordinary starch is added,
it may be assumed that this contains on the average about 80% of actual starch,
the rest being mostly moisture.
Where chestnut flour has been added, its composition may be taken as :
moisture, 7-11% (in torrefied flour, 5-6%) ; saccharose, 23-31% (mean about
28%) ; reducing sugars, 1-2% ; starch, 36-41% (mean about 39%).x When
a sample of the chestnut flour actually used is not available, a mean content of
39% of starch may be assumed, so that the extent of the addition is calculable
from the proportion of starch found in the chocolate. The amount of saccharose
corresponding with such amount of chestnut flour is then calculated and this
value subtracted from the total saccharose found in the chocolate ; the remainder
represents the saccharose actually added in the preparation.
9. Alkaloids.—These rarely occur in chocolate but, when necessary
they may be determined as follows (Savini) : 12 grams of the powdered
chocolate are introduced into a J-litre flask and boiled with 70 c.c. of light
petroleum on a water-bath for 15 minutes; the solvent is then decanted
on to a small filter and the operation repeated twice.
The flask with the defatted substance and also the filter are dried for
a few minutes in an oven to expel the solvent, the filter being then intro-
duced into the flask, together with 5 c.c. of 10% sulphuric acid and 250
c.c. of water. The liquid is boiled under a reflux condenser for an hour
and then transferred while hot into a 300 c.c. measuring flask ; the original
flask is rinsed out with hot water, but the filter-paper is not allowed to
enter the measuring flask. After cooling to about 30°, the liquid is made
up to volume and filtered, 250 c.c. of the filtrate (10 grams of substance)
being evaporated in a porcelain dish containing 10 grams of fine sand with
addition of a little magnesia to render the liquid alkaline.
The evaporation is continued until a syrup is obtained (as in the deter-
mination of glycerine in wine), sufficient magnesia (8-10 grams) being then
added to give a dry powdery substance easy to detach with a spatula and
to powder with a pestle.
The dry substance thus obtained is placed in a flask with 100 c.c. of
chloroform, the spatula, pestle and dish being washed twice with 5 c.c. of
hot water, which is added to the chloroform. K After addition of 0*25 c.c.
of concentrated ammonia, the liquid is boiled for 15 minutes under a reflux
condenser. The boiling chloroform is filtered through a pleated filter,
care being taken that the substance does not fall oij to the filter. The
residue in the flask is similarly treated with four further quantities of 100
c.c. of chloroform, the whole of the latter being^then distilled to dryness
from a flask on the water-bath*1 and the last traces expelled in the oven.
The residue is then washed with a little petroleum ether (10 c.c. in all, in
two quantities), which is decanted on to a small filter.
The residue is next dissolved in a little boiling water and the solution
filtered through the filter previously used, into a tared platinum dish, the
flask being washed three times with a little boiling water. The Iquid is
1 Gi Savini: AnnaU di Chim. Applciata, VI, 1916.

